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(57) Abstract: There is provided 
means for compensating a distortion 
for a multi-stage amplifier having 
gain extension characteristic. 
Moreover, there is provided a 
method for using an amplification 
stage having gain extension 
characteristic in all the stages by 
performing bias in the state near 
to class B in which the power 
addition efficiency is good during 
low output. There is provided an 
amplifier having gain extension 
characteristic for increasing a gain 
in accordance with increase of an 
input power or an output power in 
a certain range of the input power or 
the output power. In the amplifier, 
a base terminal of an emitter 
grounding amplification circuit 
formed by a first bipolar transistor 
is connected to an input matching 
circuit via a first impedance element 
not inhibiting DC current and 
to a cathode of a first diode for 
supplying bias voltage. The first 
diode has an anode connected to a 
reference power source serving as 
a sufficiently low impedance at high 
frequency. 
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[0020] BSfci] 



IC Tr22 — /? • IBrrix ~ P 



I ref IC-TrlO 



1 + 



(i) 



Tr22 Tr20 

h^^^^Tr22^/W^— 9h^^v ? ^^Tr20(Da^J:b(D|^#^#bV\ 

22 20 
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Tr 22 
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'20 
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^*9, j3 2 >i<D#^mc ms /s )i ©^aas^So 

Tr22 22 20 ref 

[0022] ^<D[Uf^ ^^M^«^ot^j;§VBE(75^b^5:v^-^?ib$>5fc^, fu 
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= ^4(sin + sin 6> 2 ? + cos(&> 2 - co x )t) ( 8 ) 

i!V^2^(DlE^^(7)^M^^P^.^(D-e$>§^LT, (4) ^(8)£ftALn=5 

out 1 

[0054] [$C9] 



= + -a 3 ^ 3 ( 1 + -£> 2 ] + — a 5 ^( 5 f 1 + 



105 
8 



15 
8 



D (9) 



A 3 "\ 

6D + -D 3 \} sin coj 
V 2 J 
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[0056] [Welti] 
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^-K^^^^aAiM^^^^^^v^'^trfe^o 
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[0066] ^mm^mmmn, Atimti^tcnmtimti(Dh^mm^^^xmmAtimti 

[0067] ^.mm Kxtii^ ^mmmm^.^ vc\ #^©^s:2v >^«-t-5-^-t?#5 

[0068] miminfttenmmm&i&m'rzm&m-zfoZo 

m2Wi<D%M(Dmm^(DAt)m^KMir^^(Dm^mK^^xm i m'r^mx 

<fe><5o 

msmi<D^M<Dmmm(DA^m^KMir^mnmm(Dmm^^^xnm'r^ 
mx&>% 0 

mfim2<D&3&<Dmmm&nmirz>m&mx$>z> 0 

mT\mm^m^m^^xnmir^m^mxh^ 0 
m^wm^^Wi&Mt) (acpr) \z.^^xnmi-^mx^ 0 
m9m4<D%M<Dmm^&m.wirz>mx&Zo 
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w~rz>mx&z> 0 

x&>%> 0 

m-rzmx&z> 0 

*Tr2<D^y#mmb<Dm&&Mmirz>mx&z> 0 

m2iM2<DmM(Dmmmm(Dm^tm^<DmQmm^nmir^mx^ 0 

m22^m2(DmM<Dmmm^<Dt^t}mt}tmn(Dmm^Mmir^mxh^o 

m23^m2(D^M(Dmmm^(Dm^mtm^<DiiLmm^mmir^mxh^o 

m24]^mm<Dmi(7)mm<Dnm^irmxh^ 0 

m25^m£<Dm2(DmM<DKm&mmir%m&mxfo% 0 

m26^m^(Dm2<Dmmmm^^n^m^t^(Di^Lmmm^nmir^m 

X&% 0 

m27Vfmw<DM2(DmM<Di&M&^i-mxfrz> 0 

m28^mM<DW2(DmM<Di&M&mmi-%m$&mx&% 0 

m29^mm<Dm2(Dmm(D^m^n^^tm^<D{iLmmm^tm'r^m 
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X&>& 0 

m^^m^m^mm^m^-rmx-h^ 
m 32]^ m <dM5(d MM^m^irm x-h% 0 
m 33]*^ m <dw.§(d mmmm^i-m xihz> 0 
[034]^p^(Dm6(D^ife(Dff^^Ki-?,[HigsEi-efc?, o 

[035]^0J^6(D^(D^^^(t^S«^^^iffilH^^tftMi-§EI 

[|2|36];^l^<Di|6<D||;te<D^1i^;&tt3h7^ 

irmxfo% 0 

m±tt*mM(DM7<DmMmm^£%^ffim&mmir%mxfoz>o 
[oo69] -£i?^mm<DmmK-D\,^xtmi-z>o 

[oo7o] ^mm^mmm-i, Atimti^mm^xtati'mtitu mffBA^m^^«tE 
m^m^fc^H^i^TfufEA^m 

[0071] ^p^^^iil|Is^^fflv^§#^^i, Ajjmjj&mmvxmtimjjtu 

H^*Dv^r) , A^^-^^^-43v^TM^6^J^#it■5«*^o^^#1a:^"r5o 
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m\zm ^<4T*tvtcM&K. Axnfi(Dmtobbi>fcs^Txm&mx.x%m& 
[0073] rtmo*?), ¥%3Afinx<DmMzthft\<vuTxmsm&x$m&mirz£ 

5&B®Mcj£lvWT;*c£iti|iI"^^^ 
[0074] f^ffl^oV>T$e>^Pb<^K-rS^^, m4\Z.^l,1tn2<D$£te<DmM&lZ33 

z^tizxymmtstixv^o tat, ias«^3BBt«!e>o#j!iia-t-5^2©rajBH:rr-c 

[0075] ^<D^#£f2, ifiligh^v^Trl izM^X^ ^T*#i^b7^^Tr2£>lM 
8(C Trl(D®^:Tr2(Dffi^CD]t$r5:l^b^(D^ii*g^:Ai!bT, jt4g$A&# 

v>5„ A;0#vh£v^£, iM3«^S«tlwic*-[^^^C7^m^b-r^«t 

mm-rz> 0 mimz, z\(Db%<D&tmtiMW&<Dmm&mir 0 misizmmi.ft.mt) 
mm^mtjmtji6dBm&LT(7)mnmm^x\^mm^(Dx^ mm^^Mtjusm 
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[0076] StBdS^#^^#iaM3©^^^^5afttt«T©ffll9'C*>5o 020^5^ 
i^^TrlOVBEcDpl^fch^^ 

UZ2&<Dmte. 2m%Hk&A±)U ffi^l6dBm, 6dBmkti:Z>m&<DM±Mmtt 

[0077] ~<7M>-fc 0 — ^V^(D^^fcj;^A^fa^-fp»^WT^tlI^ftiJ^«^^^^ 

[0078] Trl©ffip»Sr7.2ffiFte^:U Trl(Dffi^:Tr2(Dffi^OJt^36:l^bfct<^ 

^it*M^B^i-§ 0 ^LT, it*I^B^Wb7h^<D^^^IM3(D^OB8#^ 
g|21^-r o IM3f2|^C<50{&{£|fckLT^;^LTV^ o 022^ i©^©^ 
«#*ff !l#OilfilSr^i-o 021^^b7tm^^H«m^S^7l6dBm^T^flJ 

[0079] m^Amfo%A±immmxm^mtiM3<DiiLmmicm, mm^B 
2^mm^xnm^i&mx^x^K^^K^xw^\\ 022^ m^i6d 

Bm(D^#(DflJ#^14dB7"ci:^d^(D-e, i^i|>&^B^2dBmCDA^*;^A ; 5 
o mm^A(DmtlMtJ2dBm(Db%<Dm^$ibIM3(Dm&&m23{Z.7jk-t 0 Z.(DWi^ 
, g#&£lM3<D|£ftfci|^C^&5;fc«\ if ^^A^£CfcIM33:if *g3&B-eif *gL 

[0080] ^M<^ii#s^-e«. A^^d^M.fcititish^^^^ftijoA^-r^ 
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[0081] ^PJ^r#^iii|>g^^fflv^^-Ci*, ^-em^^rfc^^^st? 

[0083] (4) m*3V N T N AJjin^-Z 
[0084] [^11] 

= A^mco^ + sin o? 2 t + D(sin3co i t + sm3a> 2 t)} (11) 

[0085] (4)K(ii)&ftAVn=5^xtmir%b,mmm<D4-mMmz£v^%v <Dm 

out 

1 

[0086] [#12] 



F i 



5 - 15 „ 2 9,9 4^ 



+ — a*A J \ 1--D + —D Z D 3 +-D 

4 8 10 5 



(1 2) 



[0087] *fcV CDIM3(2ft) -co 

out 1 2 
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[0088] GBfcl3] 

= j^a 3 ^ 3 (l-2Z)) + ^a 5 ^^l-3Z) + yZ) 2 -yD 3 j|sin(2« I - < y 2 > 

(1 3) 

[0089] iot, S£A*D^ig^/^t^al-<^§AijSgi|iSA^V^-C(13) Hl^UfcIM3 

3 

[0090] J^T, *flc6«JJfc^Jfe©^«B^oV>T|ftWLTV>< 0 

[0091] (^i©njfe©^«B) m24fe*mw<Dmi<Dmm<Di&Mx»fo%m*mfcMirz>iM 

[0092] ^Jfe(D^^i-S24^, ^l(D^^!l^i-ai^^bTV^ 0 024^ 
<kIM3(Z)fvLt@^^^^^^v^Aijm^^^at^i-?)o --"?\ /Wtt^ 

tr— yv^*^2^b-ciiiii§h7^v ? ^y 1 ^#t|££tvcv vsfc*. r<7M>-t o — yv 
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[0093] (M2<Dmifc(Dl&m) m27\tt^W<DM2(DmM<D1&mX*3bZ>m$;mztt1rZ>IM 

[0094] 025{»^pj<D||2(Dii^o^^J;9*#:WWJ-effcKi-§El-e^o Ho 

T^Wife?4^r—Y4b3%X-Z> 0 m25^^ 0 —^^m^2tVXW^13t^^ 

^mi4(Dmmm^m^^fcXK>M,i^m^m^vtch(Dxh^ 0 *it, mmm%5 
&mi9&m^xmmuto 

[0095] fmx(Dttlb(DY7>V>*#^;VbVX, GaAs^ng^W*K— ^h^v^ (H 
BT) £^V\ i#i|>gh^^^l£LT^^®^/^120 ju m 2 (D^{iHBT^5^|M 

^^feT250Q(DiS^ ! L^5'fiM^JiCb, -iVfcT— y>-^^^2(DW*14«0.8pF<Dt) 
<D£5{|1M^J KlLtiJilSLfc, /^T^«F7^ 1 1 £L-C^5/*®«& 1 20 
/im 2 ©HBTMfflUc„ SP«M35<Dh9^^15. 16»Ctt^y^ffij»30 /z m 
2 <£>HBT^£fflL7c 0 S?«S35rtOttl9iLTfj:, 2pFO^:i:^^fc 0 

1 2 «3 . 5V<D ^miEM^ffl V >7t 0 
[0096] A^*^10d^A^W^*V>^#<Dii^h9^^1<D=i^^^^^5 m A^ 
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= 1948 (MHz), f2 = 1952 (MHz) <D2»A^U^)f Lfd^tf\ t±i^«^?2dB 
m(D^(D^«^IM3(D|^#^|l|26{^-t- 0 IM3(D^£te50<£«A 
L-CS^L-Cl^o *«t->?ti-^IM3(D^B^^^o-CV^ 0 
[0097] ^<^C^#-C\ H25(D[lI^BI^*5tt§, 1. ^WT^ft^h^^^ll^^^ 

£-fVt°— ^v^*^2l^(D^*l4^^i:so^v^-ev^§ga^^iffi-§. 2. -ivt° 

— ^>^^^2^<L. /^T^ft^h^^^ll^^jy^^iiilish^^v?^!^ 

^7*M£fevl:2.2Q (^250/ /3 Q)^LT^^1IJ^S^ 
3. ^P*M35P^^*19^«9^<, OV^-ftt^foTt^-e^, ^JH^t- 
^bTA^^10(A^«^[lI{^3(DmP)^^^itit"Sh7^^1O^-^A 

^j-r KM-r ^T^w&h?^*? 1 1 <D^y? 

^,ft<^fc>6, m^m^2dBm(D^<DX«^>?fi-^IM3(D^{i^|Cf^§ 0 
[0098] m8te;«K<»fi2<D|iM<D^i^^ 

^•v^^2i^L-c-r^^22^fflv^ct(D'trfe§ 0 rr-eti, %\(omM 

«*^V^-K4^#^ 0 ^^t°~^V^^21i:L-C5nH(D-f^^22^fflV>. 
^7^M£^£2.2Q (^250/ j3 Q) ^UT^^fUtClM^J^^i-^^^l 
OHSi^^i:IWIC^f^-e^Wb7t#^(D N ffi^»m^2dBm(D^tOS^i:IM3 
(Dm&&m29iZ.7jkir 0 IM3(DA^$«50ff ^feAbT^L-CV^ 0 

^^i-^IM3(D^S^^^^oTV^ 0 
[0099] m29lC7FL,t'^mM<DMM<D^^&bIM3<D3z%&<Dm&t, E|23^ 

bfc^^J(DS^aM3(DA#$(D#J^^it^«»ll*^J(D^^^^(3:^ 

[0100] ^mmmt^m^wx, m28(D\E}$&m\z.&tf%, 1. ^v^^-e&s 

^^^22^<i", 2. ^P«M35^0^*^<9^<, CDV>T*L>HTofc#^ 
•Ct>, r^M^^^UTA^^10(A^«^[Hl{^3(Dm P)d^^fciiitiMh9^^ 
^ 1 <D-<— ^ A^?-r >-t°— {^^f-r ^ ^T^Wi&h^i/^? 1 1 yy^, 
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[0101] (W3<7>mm<Dj&M) m3ottftm<DM3<DmM<Dmi&^tozm*mzM~tz>iM 

h9>^^l©^<— XtZ/*4TX&&?'(3r— F23K£oX^4TX& 

3^xx^24<DTy—mmmnM5\zmm^tix^^ 0 h7^i©3i/^«, ^ 

[0102] *llMo^^m^i-§^4^^^6(Dii^<D^i!a^»j#^l^«o-e, 

[0103] m4(DmM<Dmwd m3iittmm<DW4<DmM<D&Wrtfozm*mzM~f-ziM. 

[0104] (^5(DHJfe<D^1i) ®32«^^(D05(D||Jg(D^B-efeS*^^*j-i-6lM 
<Dfc#\ ^J^«jf^«^3<DHJg(D^, M4<DMM(Djfm. *3£Tm&rzf$6<?> 

mmmm±m^mmmz^(DX\ me^mmmmKm^x, •Mtubxnm 

[0105] (&60>HJfe©7gflB) ®33^^KC0^6(D||JfeCD^-efe§^^^^-r^IM 
^tf— K23*5j;U?24^LT, ^T^W^Y : 7^^2Q, 27<D^<—X'^y?m 
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[0106] ms7b^M6<DmM(D^m(Dmi¥^^^xm^m^Mir^iM3(D^Lm^m^^ 

[0107] m34fe^mw<DM6(vMM<Dftm&wimirz>mx&% 0 m34^m33K^n^4 
>\?—¥>*m=f-25tvx, mfr3otmji3i(DW$m^m-mL32bm\mm^ 
rv^ 0 ^fc, i?ii5iu, m6K^±m3<D^<Dmm^tm^nf&<Dmm 
mM36&m^^tc 0 

[0108] M^rcofz.i^coby^J^^'f/^tl.X, GaAs-^n^^W^— 9h9~yi?x# (H 
BT) £ffiV\ m%%h9^*?lbVX^y?mm&l20 v m 2 <Z) ^HBT^5^|^ 

^iJbfc^cD^fflb, ^V;xjSf^25<D}££i30te\ by^^co^^bmK 

^feT250Q<D©^5f@^fti-U |W|C<®^t:31^, lkQ (Dffi^fflV^ 0 >fV 

|&h7^v ? ^^27ib'C^^ffi^l20 i u m 2 (DHBT^fflbfc 0 ^7c, s^T^fe 
W>Y9^^?2QbL-X^y?mW$:30 n m 2 <DHBT^£fflLfc 0 M8MC36<Db9 
^^15, le^^^^^B^SOAim^^^^fflbfCo ^#6^LT{»«(- 
^LTl/4^;ft<D;ft£^5||S§£fflV\ 3W^«M7^MT^«M12^^3.5V 

[0109] A^S^10^^(DA^ff ^^V>^(Diii|iSh7^^1(D3^^m^^5mA 
£&3J;5**M36<D[I]^/-^— ^*5it^ffjlJ^mM20^^b, ^fcLTfl 
= 1948 (MHz), f2= 1952 (MHz) ^jg^A^L^fUh^-^^ ffiijmij2dB 
m(Di!#(D^«^IM3(D|l#^|ll35^i- 0 IM3(D^$tt50f§^^ 
L-C^LTV^o S«^^j-r^IM3(D^B^^^^ 0 -cv^ 0 

[0110] |2|36^h7^^26<D^;/^{£<Dl^^^ 

m^n^m^mu^i-o ^»h7^^26<Di*i$iK^fc o — y^x&m-t- 
iknmxh&o m t Piz^ut2*<Dmte. 2m$im&AJju w^^iodBm.-3dB 
mbt^m^<Dm±mmum2mm^^b^L-^^mm)(DM^m^mvx 
v>§ 0 mfrhfrfr%£?i^ ^mm^bit^x, ±mm^A^tcm^a^—^m 
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coin] zjry^M— ^>x<Dmkfc£vmmh?>i?x?ifcA£i£n%Mm<Dm^^& 

xmm&&ffiLX\,^frftt?^Wtt%<x%fj:\\ fg37^|g6(D^;te<DMi^ 

[0112] ^ll»!l^1i^«M^r^ja^W^te-r^t 0 -^V^^i-§J;5^X^^# 

[0113] (m7<Dmm<D^m) m37^xxim38^mm(Dm7(Dmmmm^ir^m 

m%*&mi-m-?&Z>o 038^1^:, 80, 82, 84J»1^[hI^, 81, 83Mi|Jg|3:£- 

[0114] J^St^tSJEE#i«l«^oii(iSSS:fflV^V>aSfi, |&l£<D;^i|>Sh^v^<Z> 
S«^r3lM3<Df£^ 

[0115] ni39, 040, &£Tfm4ife^mM<Dftm&wiw-r%mxfoz> 0 ^mm^j&ni-z 
AM^mmm^n^mmmmmm^w^mmmti,x,mi^mm<DMmtm^ 
*^(Ei25)(D±ii|is^fflv>Tv^ 0 ^mmh9^^6itvx, ^y#mm& 

180 ix m 2 <Z)^{iHBT^3f@M^JLfct>(D^ffiL, -f>"fc 0 — ^V^*^-62(D®^:4 
3{3, h9^> ? ^61(D^^^h®^^^T250Q<Dig^L^3fi»J^U 
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[0116] m&i$1mh : 7^^7lbL,X, ^y?m$M&180 v m 2 (Z)^{5AHBT^24jiaafe^Jb 

(D^24i@M^J^L-C«j^Lfc 0 ^^T^#fc|th7>'v ; ^52i:L-C^55/^B^^120 
jU m 2 (DHBT^2{iM^IJ^fflLfc 0 I?il35^ii;46<7)b7^^i-fi, ^5 

[0117] A^^60^^A^ff^(D^V^^^(D^iltlgh^^^61(Dr2l/^^^5mA, 

CDMAff ^-&A±)^XmmVtcWr&(D ffiijSij t£*j~f-5* IJ#£ACPR(Z>^^ 
UfcEl^gi41-efe^ 0 041 tcH:, JfctfccDfcfc. m40K^fcm&<D^(DMm$s$: 

$m\sfcm&<vitiMjj i^nirzmntACPRtDmikh&fritx^vx^ ^ 0 

[0118] 041^*dV>T, m^ft^J10dBm^^25dBm(DfalS-e^l-^(Z)^(Diii|iS^COSiJ^: 
b7^^(DACPRj;^,^^ + ^<D#^Jii(iS^-eaiJ^bfc^<Z)ACPR^i£<^ 

^tv-cv^o o^f9, ^(D-mtsmmK^^x^m^tm^^wmm^xv^ m 
m.(Dwmnt^ ®wt+m&<Dmn%\&m-z>t^ m^m^iodBm^^sdBnKD 
mmxnn(Dmm^xx^(DX\ ^(Dmmmxn®^ m^thK^mmm 

[ohm j^_h^*5v^-c. h^^^t^xmm&m^KmtifcGaAs^T^m^^—y 

(HBT) %m SiGe-HBT^Si/M^— 7^if COflilO^^^— 7h 

[0120] /^7^@l^©S?lI^t, #fpjf?3377675^-<k^ #182002-955 
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[0121] *«M^ r ftM^Wt-+^{£v^^t°-^V^^§j:5i-2pF(D^i-e^ 
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m^mm 

mm^o 

[3] A^«^*^«W^m^<^fc5«Sia^V^TMIBA^J«^*^:«^flBW^m^j<0 
P5jhb^V>^l<D^^fc°-^^^^^LTA^^imj^^WT^mff^^ 

[5] A^s^*^«m^m^ofc5^is^v^Tt&iBA^m^*^«MiEm^m^© 

[6] ff^Il5(D:fcii|ig:§^:ioV^ 
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[7] ffM3^Mf#*«6<D:^i|>M^-:23l^-C, 
[8] ff^il37^Sff^IR7(Diii|i@^^*DV>T, 
AiJ^^itufB^^fil^^ 
FBA^mvWcteiiirfBffi^m^O^ 

cm ^/j^<^2S^^±cDJi^s^A^«^*^^*^i^«^ofes«6ffl^^:^v^Tt^flEA 

^«^;£fc{»IBffl^«^<Dit^ 

[12] m^m KD&mmmmte&v ^-c. 
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[i3] m^.Mi2(D^m^m^.^^x, 

[14] W^iI127^^13(D#^iii|iS^^V^, 
fijfalil<D^^7h7:^^,£9j^^ 

[15] ff5j<llll(D#^iii|iS^^V^-C, 

^V^--K^M?iJ^, ^2(D^^--K^^l^^t°-^V^^^-^[i:^j^^$4x 
#:HIB&£t, fl2<^V^-K^JiR;>7 ft tufts £5 ictS: ^££&#»*rt-3#S:*£IB* 

o 

[16] t»*3®15©#gyt(BIS^33V^, 

[17] f»^3®147Ir^l6«>#ait*B*l!:*5V^, 

immw^M— yi/xm^mmkmft<D&mm&x&z^t&wmtirz>£ 
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[19] ffi#ti%i27b^i7<D0>mmmmz$5^x, 
[20] mMmi2jbmi9(D^mm^^^x, 
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[2 0 0 5^6^ 24 0 (24. 0 6. 2 0 0 5 ) SKMFftJft&£ : WK^tOO 
§**<Z)fSll 7 - 9 , 12. 14, 1 5, RTFl 7-2 0 fittE £ ; 

te©»*©«HttaEJS* u (3D] 

[9] (MlE^)a^3^^^8tOV^T^*l^^lBife©lii|iS^^V^ s 

A^T-^bfuffi^^^ A;fci& 

[11] ^X^2Jt^±©i#i|>Il£^^ 

[12] (MiE^wKH^i^j^it^ 
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[13] St3fcJgl20#^#gSK::i3Vvt\ 

[14] («IEm)f»*ill2^7cm**^13(D^l:iitiI^^*3^T, 

[15] (ffiZE#)'>3K^2j£^±<^#r^ 

MIEii*S^5^^^»^<c!rtl^^^i|>IIlI^^^v^, ^lco/W*°- 

[16] ff^3ll50#^:±ii|'I^JCljoV^ > 

ttifS^2(7)^V^-— ^l^^^^/^T^mtilt-S^^tL^^^^tufB^l^ 

[1 7] (ffilE#) ft^l475Msf 3fc*gl6CDl ^-f tL^^13S(C|5«6(^^iiii'I§ff^*5V vT, 
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